Economic activities are always supposed to carry with them the risk of market. Our area of research is concerned with what is known as the model of risk decisions at the level of economic activity; a model that can be valuable at any point of economic development. In our research, we present important aspects of risk in taking decisions in the previous and current dynamics of the market. The conditions of taking decisions with potential risks provide decision-makers with the possibility to analyze and calculate risk in order to know what can be gained and lost. In our paper, we present a short description of a different model of risk in economic activity and of decision-making risk, providing examples that have been offered by various authors. For example, Friedman and Savage present the utility function of an economic agent and its availability to accept the risk, while Markowitz defines utility in terms of winning or losing. Our paper starts with a presentation of the quantification of risk in economic activity. In the second part, we present a model of decision-making risk that is applied in economic activities and the difference between risk and uncertainty.
Introduction
The issue of risk and uncertainty has preoccupied scholars and practitioners alike since ancient times. Conditions in business environments are constantly changing and moving increasingly towards deregulation and competition, generating different risks in all fields of activity.
Any decision made towards the achievement of a new goal, development, or restructuring involves a risk in getting the expected results initially due to the influence of changes that constantly occur in technology, economics, and through social media both internally and externally.
The conditions of uncertainty affecting events (variables) that contribute to the achievement of indicators can be used to evaluate the variants of the realization of a project and can ground decision-making. These changes, and the existence of a large number of participants to conduct activities, require risk management through a coherent strategy of evaluation, treatment, and administration of risk, without which economic actors cannot commit to the achievement of business.
A healthy process of risk management and its continuous improvement is the hallmark of international companies in a competitive environment.
It appears that risk analysis has become, in recent years, a more widespread practice in all fields of activity, and that it is used in the evaluation of various options at the level of the global market. Macromodels have been developed for assessing business risk models and also for complex interactions between the components of the global market.
Peter Drucker explains that in a business the first task is to survive and the guiding principle is not the maximization of the profit, but the avoidance of loses while focusing on the anticipation and prevention of different risks. To be influenced, the risk has to be discernible and verifiable.
Many business decisions that are taken are based on estimates of the future. Making decisions based on estimates, assumptions, expectations, predictions, and forecasts of future events involve sizable risks which can be quite difficult to define and, in many cases, impossible to measure accurately given the abstract nature of the concept.
The quantification of risk in economic activities
In the conditions of any market economy, investor activity, domestic or foreign, carries risk. Acquisition of shares or other assets involve risk that in the future the company might incur losses or go bankrupt. However, risk-taking implies accepting hope of a future benefit in the form of interest on capital borrowed or dividends from shares and other securities. Therefore, any investment contains elements of risk and uncertainty.
In general, the concept of risk is used to describe situations or events with uncertain outcomes or consequences. In areas such as statistics, financial management, and investment management, risk, as a concept, refers to the possibility and probability of variations in the results compared to the initial estimated values or levels. In other cases, such as the insurance market, for example, the notion of risk is associated with loss.
There is a distinction between risk and uncertainty. Risk is considered to have quantifiable attributes, while uncertainty is associated with situations and events in which there is insufficient information to understand and predict how changes will occur. Therefore, when the information needed to understand and anticipate developments are either insufficient or unavailable then the situation is termed as an uncertain one.
Uncertainty is created by the number of factors that can affect the course of action and their associated frequency and amplitude changes. Situations of high uncertainty can lead market operators to change their behavior by adapting to changes in business or, where appropriate, to influence these changes.
Uncertainty can also be used to describe situations or events that cannot be associated with probabilities of their production potential. Uncertainties are not insurable given that it is not possible from an actuarial point of view to establish the premium necessary to cover something which is classified as uncertain and indefinable. Risks, therefore, tend to be proven. Based on this logic, the assumed risk can be quantified in the following manner: There are many controversies in the practice of this distinction since most business decisions are taken without consideration of statistical or mathematical calculations. However, the distinction has some conceptual value. Uncertainty associated with something of a great impact is more unknown than the risk associated with the same event. However, in practice, the utility is relatively low because it is dependent on the amount of information about upcoming events and the reliability of the information on the events in question.
Risk is an economic category, with social, political or natural complexities, whose origin lies in the uncertainty that may or may not generate a loss in the making of a decision.
Analysis of decision problems regarding risk involves an assessment of alternative decisions and their consequences and consideration of the effects of decisions that are not known with certainty. In these cases, the optimal course of action is that which maximizes the anticipated and relevant expected value and the expected outcome.
Decision theory involves three prerequisites that must be respected:
1) The value of an amount is directly proportional to its size;
2) The decision-maker does not accept a situation with risk because of his/her subjective analysis (accepts it because he/she likes the risk or avoids it because he/she hates the risk);
3) In any event, the decision-maker seeks to maximize the expected value of the reward or minimize the anticipated costs;
To study aversion, risk preference or indifference is the first necessary theoretical approach to understand decision-making risk.
Models of decision-making risk
Decision-making risk involves identifying environmental states (i = n , 1 ), the possible outcomes of environmental states (x i ), and the associated probabilities of possible outcomes ( i p ). These can be observed through the distribution of the lottery model: Gilbert Abraham-Frois assumes that the future is filled with uncertainty, but that uncertainty is limited. You cannot only produce two incompatible events: rain or fair weather, a lottery win or loss, the increase or decrease in the value of shares. These types of binary outcomes are considered mutually exclusive and, accordingly, their likelihood of occurrence is p and 1-p, where p is known and between 0 and 1. From each of the above mentioned events the result can be positive, negative or zero, and is denoted by x and y, respectively. Maximizing expectancy gain leads to the relation px + (1-p) y.
In 1732, Bernoulli proposed, based on the criterion of choice, expectancy utility maximization. Further research about this problem was done by J. von Neumann and O. Morgenstern in the middle of the 20th century (Neumann & Morgenstern, 1944) .
For a trader, ifU( 1 x ) and U ( 2 x ) are the expected utility, on earnings 1 x and 2 x U( 2 x ), the proposed utility indicator is:
This indicator allows analysis of where there is aversion, risk preference, and indifference.
Assume the following:
-The utility is a monotone that increases function, profit, and causes saturation;
-The marginal utility of profit is positive but may be increasing, decreasing, or constant.
The expected benefits for set of possible outcomes x i , i = n , 1 , with probabilities p(x) and with utility function on the results u : X->R, is:
The decision-makers' choices indicate their attitude regarding risk taking. If individuals are faced with choices involving comparable results, they tend to choose the less risky alternative.
If we consider that the variable x can take two values {x 1 , 2 x } and the probabilities of occurrence are p and (1-p) of x 1 and 2 x , the outcome E(x) = p x 1 + (1-p) 2
x ispresented in Graph 2.1
Graph 2.1 Risk aversion
Utility functionu : X->R is concave in the case of risk aversion. Expected benefit: E(u) = p u(x 1 ) + (1-p) u( 2 x ) (2.5) Depends on probabilities p and (1-p).
Expected utility gain, U (E (x)) is higher than the expected benefits earned E (u), which can be formalized (Friedman & Savage) :
The relation formalizes the decreasing utility of pure risk. For example, in the case of two lotteries, one that pays for certain E (x) and another that pays x or the probability p and (1-p), the utility of the first lottery is U (E (x)), while the second is:
If E (x) in a certainty case is the same as E (x) in an uncertainty case with a risk averse decision-maker, he/she will prefer E (x) in the certainty case: u(E(x)) > E(u). Therefore, if there is risk aversion, the utility of sure equivalency of the lottery certainly exceeds, in the vision of consumer, the utility for participation in the lottery. In the case of preference to risk, the utility function is convex and based on:
However, if there is indifference to risk:
Friedman and Savage suggest that it is not always necessary for the utility function of a trader to have a universally accepted form. Depending on the level of wealth, an individual can be positive, negative, or neutral towards risk. According to this theory, it is assumed that the utility function is concave at low-and very high-income levels, having two points of inflection. The utility function is convex for high levels of income, for businesses makers accept risk when their wealth is quite high but only to a certain level. Based on this function with two inflection points, Friedman and Savage explain why individuals in certain situations take risks with low probabilities of occurrence, while at other times reject risks, ensuring against them (Friedman & Savage, 1948) .
Markowitz proposed for the first time to define the utility in terms of gain or loss, not just in temrs of capital and final wealth. This assumption was implicitly accepted in most experimental studies measuring utility. Also, Markowitz's research emphasizes the presence of risk behavior, both in the case of preferences towards a positive outlook and a negative view, suggesting a utility function that has convex parts and concave ports both in positive and negative areas (Markowitz, 1952) .
John von Neumann and Oskar Morgenster's underlying game theory and influenced their analysis of situations of conflict in the economic domain where, in a regime of free competition, participants with opposing interests are companies, banks, and other financial and non-financial institutions. Game theory has emerged as a mathematical theory of conflicts manifested in conditions of certainty or uncertainty.
Games involving processes of decision under risk allow decisionmakers to determine or estimate the state of the environment corresponding to probabilities.
Decision trees are key tools that describe interactions between decisions and random events as perceived by decision-makers. Branches of the tree are either decisions (represented as squares) or random and uncertain results (represented as circles).
A simulation is an advanced method for the quantification of risks. Simulations use models to analyze the performance of a system or system behavior.
For construction projects, the most common simulation used is the Monte Carlo simulation for program execution and associated costs. This technique simulates the achievement of objectives over a period of time by providing a statistical distribution of results.
An S-shaped curve obtained by the Monte Carlo simulation shows the cumulative probability of achieving an objective by a certain date. For example, that there is a 50% probability that the target will be reached in 145 days.
In the analysis of risk estimation, it is very important to classify the nature of the risk and of the diverse sources that can generate risky situations: business typology, modality of financing, logistics, local conditions, regional and global markets, estimated resources, and social and environmental factors.
Some types of risk act in close interdependence, while other types of risk occur independently. Therefore, it is necessary to identify, assess, and measure risks to be taken, avoided, or transferred.
The increasing complexity of structural relationships that stimulate and disturb the entire economic and social system, plus the development of science and technology, has created significant changes in the approach of the theoretical and practical concepts of risk and uncertainty. In the foreground were imposed aspects of the content and practical significance of concepts of risk and uncertainty.
At the macroeconomic level and at the side of each economic agent the relationships established by the market economy, rapid expansion, and improved technologies can generate different situations of risk and uncertainty. A realistic and lucid interpretation allows for an objective assessment of the dialogue on the report and the theoretical and practical significance posed by development on the one hand, and risk and uncertainty on the other.
Risk has the following specific features: -Risk is an uncertain event, but possible; -The risk's origin is uncertainty. Uncertainty refers to the concept of indeterminacy or the lack of security. Uncertainty is based on a lack of information, incomplete information, or ignorance that leads to hesitation and inconsistency in decision-making. According to the laws of chance, uncertainty cannot create risk, which is what causes some people to be guided by this law and, therefore, assume great risks that sometimes lead to disastrous effects, although spectacular results are sometimes possible.
There are many cases where uncertainty is caused not only by the lack of knowledge but rather a lack of training or human inability to assimilate and knowledge.
It can be said that ignorance is the strongest opponent of man as a social being engaged in activities of an economic, social, or political nature.
Risk can be a materially or morally harmful event. The effects of risk, once produced, cannot be removed. Risk in human activity occurs both in social, political, and other areas as a result of the relationship between man and nature.
Knowing these specific features of the concept of risk, one can develop a modern risk prevention program for protection against risk and to track the effects of risk.
A retrospective look at the timeline of recent decades shows an evolution in the concepts of risk and uncertainty assessment and, at the same time, the emergence of three main trends in the projection of their status:
1) Increasing at a pace unprecedented for situations of risk and uncertainty; 2) An increasing use of resource-intensive science (statistics applied to economics, management, marketing) in the processes of risk and uncertainty study of the socio-economic system; 3) A diversity of intensive applications and the impact of risk analysis techniques generate uncertainty in the social environment for each economic agent. The three trends mentioned are dynamically interdependent and issues of risk and uncertainty are no longer reduced to the adage "who does not risk, cannot win", which is enriched with new meanings. At any time we should know the nature and level of the risk and if it is not higher than the reward.
In the economic and social conditions during the transition to a market economy, the stability and safety of economic actors are supervised, directed, and restricted by all the participants in economic activities.
Within this complex interdependent system are:
• Trader trying to cover the costs of production and trying to make a profit;
• The financial and credit system, which in case of risk and instability of partial or total monies allocated under certain conditions, trying to ensure continuity and resumption of production;
• The state through grants;
• Collective and individual consumers whose operations form the social pressure of consumption.
Conscious or unconscious actions undertaken on the components of a system may cause direct effects corresponding to the objectives and the manifestation of risk.
Conclusions
Business decisions should be made with some estimation of the future. All economic decisions regarding the achievement of new objectives or the development or creation of new departments or products of a company involve risk and uncertainty.
All of the new decisions are made after an estimation of future risk. It is difficult to give a general explanation for the results, but there are different methods that can be used to present different possible results.
Assumed risk can be quantified by taking the relation of the probability that an event will occur and the amplitude of the loss or gain. During the process of making a decision, the decision-maker has to respect three important criteria: the value of the amount has to be directly proportional to its size, the risk must be objectively estimated, and the decision must be taken to maximize the expected value and minimize the expected costs. According to Friedman and Savage, an individual can be positive, negative, or neutral towards risk after taking into account his/her wealth. Markowitz was the first to introduce the definition of utility in terms of winning or losing, not in terms of final wealth. Using the Monte Carlo simulation, an economic agent can observe the achievement of different objectives over a period of time with a statistical distribution of the results.
The difference between risk and uncertainty is that risk is a possible event that comes from uncertainty. Uncertainty is incompleteness and insecurity that cannot be measured like risk.
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